**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 



IS 6273-2 (1971) : Guide for Sensory Evaluation of Foods, 
Part II: Methods and Evaluation Cards [FAD 16: Foodgrains, 
Starches and Ready to Eat Foods] 




Jawaharlal Nehru 
'Step Out From the Old to the New' 



■K^y / 1 juaaaws^fea rs^^TTF^ 



2*S< W I *>S*V2^NK^ 



^frcvvv^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen" 




.^^_ 



• 




BLANK PAGE 



*rt*2V^ 





PROTECTED BY COPYRIGHT 



IS : 6273 ( Part II ) - 1971 

(Reaffirmed -2012) 



Indian Standard 

GUIDE FOR 
SENSORY EVALUATION OF FOODS 

PART II METHODS AND EVALUATION CARDS 

( First Reprint FEBRUARY 1997 ) 

UDC 664 : 543.92 



© Copyright 1972 
BUREAU OF INDIAN STANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 

Gr 8 July 1972 



IS: 6273 (Part II)- 1971 

Indian Standard 

GUIDE FOR 
SENSORY EVALUATION OF FOODS 

PART IS METHODS AND EVALUATION CARDS 

Sensory Evaluation Sectional Committee, AFDC 38 

Chairman Representing 

Shri M. R. Srinivasan National Dairy Research Institute, Karnal 

Members 

Agricultural Marketing Directorate of Marketing & Inspection ( Ministry of 

Adviser to the Government Agriculture), Faridabad 

of India 
Dr J. S. Pruthi ( Alternate ) 
Dr K. Bagchi Central Committee for Food Standards ( Ministry of 

Health & Family Planning ) 
Shri D. S. Chadha ( Alternate ) 
Shri H. P. Bhagat Carew and Company Limited, Calcutta 

Shri T. C, Seth ( Alternate ) 
Shri V. S. Govindarajan Central Food Technological Research Institute 

(CSIR), Mysore 
Dr B. K. Jha McDowell & Company Limited, Shertally, Kerala 

Dr S. S. Kalbag Hindustan Lever Limited, Bombay 

Dr U. Y. Rege ( Alternate ) 
Shri K. S. Krishnan Institute of Agricultural Research Statistics, New 

Delhi 
Shri K. C. Raut ( Alternate ) 
Shri A. Madhava Rao W. J. Bush Products Limited, Madras 

Shri K. S. Subramaniyam ( Alternate ) 
Shri T. K. D. Menon Tea Board, Calcutta 

Dr A. G. Naik-Kurade All India Food Preservers Association, Calcutta 

Shri K. M. Nair A. Boake Roberts & Co ( India ) Limited, 

Madras 
Shri K. Nagaraj ( Alternate ) 
Shri L. R. Narasimhaswamy Coffee Board, Bangalore 

Shri A. V. Ramunni Menon ( Alternate ) 
Shri S. N. Pandey All India Distillers Association, New Delhi 

Shri B. S. Chawala ( Alternate ) 
Kumari Thangam E. Philip Institute of Catering Technology and Applied 

Nutrition, Bombay 
Shri T. R. Puri Programme Evaluation Organization ( Planning 

Commission ) 
Shrimati Usha Raina Lady Irwin College, New Delhi 

Shri M. V. Rama Rao Defence Food Research Laboratory, Mysore 

Shri H. Umesh Rao ( Alternate ) 

( Continued on page 2 ) 

BUREAU OF INDIAN STANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 



IS; 6273 (Part II) -1971 



( Continued from page 1 ) 

Members 
Dr D. V. S. K. Rao 



Representing 

Federation of Biscuit Manufacturers of India, 

Delhi 
Coca-Cola Export Corporation, New Delhi 



Dr J. S.Rao 

Shri P. C. Vin ( Alternate ) 
Dr Hari Bhagwan, Director Qeneral, ISI ( Ex-officio Member ) 

Deputy Director ( Agri & Food ) 



Secretary 

Shri Sohrab 

Assistant Director ( Agri & Food ), ISI 



Basic Standards Subcommittee, AFDC .38 : 1 



Convener 
Shri V. S. Govindarajan 

Members 
Agricultural Marketing 
Adviser to the Government 
of India 
Dr J. S. Pruthi ( Alternate ) 
Dr S. S. Kalbao 

DrU.Y.Rege (Alternate) 
Shri K. S. Krishnan 

Shrimati Usha Raina 
Shri M. R. Srinivasan 
Shri S* De ( Alternate ) 



Central Food Technological Research Institute 

( CSIR ), Mysore 



Directorate of Marketing & Inspection ( Ministry of 
Agriculture ), Faridabad 

Hindustan Lever Limited, Bombay 

Institute of Agricultural Research Statistics, New 

Delhi 
Lady Irwin College, New Delhi 
National Dairy Research Institute, Karnal 



IS: 6273 (Part II) -1971 

Indian Standard 

GUIDE FOR 
SENSORY EVALUATION OF FOODS 

PART II METHODS AND EVALUATION CARDS 
0. FOREWORD 

0.1 This Indian Standard ( Part II ) was adopted by the Indian Standards 
Institution on 15 September 1971, after the draft finalized by the Sensory 
Evaluation Sectional Committee had been approved by the Agricultural 
and Food Products Division Council. 

0.2 Sensory evaluation of foods is assuming increasing significance, as this 
provides information which may be utilized for quality control, assessment 
of process variation, cost reduction, product improvement, new product 
development and analysis of market. 

0.3 This standard provide:, guidelines for sensory evaluation for all the 
above objectives in general; in particular, it covers laboratory testing in 
respect of new product development and for determining consumer 
reaction. However, it is recognized that for commercial purposes, the 
existing practices of testing tea, coffee, etc, would continue. In any case, 
this standard would be applicable to new products developed from tea and 
coffee as well. 

0.4 To derive maximum benefits from sensory evaluation, it is necessary to 
follow the methodology in its full scientific perspective. It is, therefore, 
necessary to: (a) use standard terminology [$e«IS:5126 ( Part I )-1969* 
and IS : 5126 ( Part II )-1969f ]; (b) select the panel properly; (c) maintain 
suitable environmental conditions and use standard equipment for the test; 
(d) obtain representative samples; (e) prepare and present samples suitably 
and uniformly; and (f) select the methods and statistical techniques 
carefully. This part of the standard provides guidelines on all the methods 
of sensory evaluation and evaluation cards, Part I of this standard covers 
details on (b), (c), (d) and (e) and a detailed standard is being prepared 
on statistical evaluation of results. 

0.5 Two types of analysis are broadly followed in sensory evaluation of 
foods: (a) laboratory analysis with trained and Discriminative and 

•Glossary of general terms for sensory evaluation of foods: Part I Methodology. 

^Glossary of general terms for sensory evaluation of foods: Part II Quality 
characteristics. 
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Communicative ( D and G ) panelists for product development and quality 
control; and (b) consumer analysis with D and G and untrained panelists 
for ascertaining acceptability. 

0.6 AH test methods for sensory evaluation are summarized in Appendix A. 
The tests are grouped for convenience and clarity according to the 
judgements aimed at, such as qualitative differences ( difference tests and 
ranking tests); quantitative differences (rating tests); and quality 
attribute analysis ( dilution tests or flavour profile tests ). The appendix 
also includes recommendations on the type and number of panelists, 
number of samples per test, statistical methods of analysis of data, besides 
indicating the purpose for which these methods have been used. 

0.7 Problems of sensory evaluation are individual and the test employed 
overlap in their area of applicability. The selection of a particular test 
method will depend on the defined objective of the test, accuracy desired, 
the finance and personnel available for conducting the evaluation. The 
test method selected should be appropriate to the problem, efficient and 
practical. 

0.8 The evaluation cards are type specimens which may be appropriately 
modified in wordings to suit the problem. 

0.9 All pertinent details, such as definition, design of experiment, pre- 
paration and presentation of samples, specimen evaluation card, variation 
in inter- and intra-panel data, statistical method for analysis of data and 
inference should be given" in the final report. 

0.10 In the preparation of this standard substantial assistance has been 
derived from the accumulated testing experience of the Central Food 
Technological Research Institute ( GSIR ), Mysore. 



1. SCOPE 

1.1 This standard (Part II) covers the test methods and specimen 
evaluation cards which are commonly used in the panel selection and 
sensory evaluation of foods. 

2. TERMINOLOGY AND BASIC REQUIREMENTS 

2.1 For the purpose of this standard, the terms given in IS: 5126 
(Parti )-1969* shall apply. 

2.2 The test shall be carried out under the environmental and experimental 
conditions specified in IS : 6273 ( Part I )-1971 f. 

♦Glossary 'of general term? for sensory evaluation of foods: Part I Methodology. 
fGuideibr sensory evaluation of foods: Part I Optimum requirements. 



IS: 6273 (Part II) -1971 

3. STATISTICAL ANALYSIS OF DATA 

3.1 The statistical analysis of data obtained by the following teat methodi 
shall be carried out according to IS : 6273 ( Part III )*. 

Note — Until this standard is published, the matter shall be subject to agreement 
between the concerned parties. 

4. METHODS OF TEST 

4.0 The following clauses illustrate the test methods, field of application, 
the evaluation cards and statistical analysis of data ( see Appendix A ) . 

4.1 Difference Tests 

4.1.0 These tests are employed to evaluate qualitative and quantitative 
differences and preference between test products, and to select panel 
members. The three basic types of differences are: (a) simple difference; 
(b) directional and quantitative difference; and (c) quality preference 
difference. The forced-choice forms of difference tests are sensitive and are 
used when differences are small. Ranking tests are quicker and useful in 
screening products especially when single characteristics are evaluated and 
also when a suitable rating is not available. 

4.1.1 Paired Comparison Test 

4.1.1.1 Field of application — This test is used to find simple difference 
and directional difference in a specific characteristic and difference 
preference in consumer analysis of foods. This is also applicable in 
training and testing of panelists. 

4.1.1.2 Procedure — Present coded sample in pair(s), in each pair one 
being the reference and the other the test sample. Identical samples in a 
few pairs may be given to test the individual's discriminative ability as a 
panelist. In simple difference test, ask the panelists to test whether the 
samples in each pair are the same or different. In directional difference 
test/ ask them to indicate which sample in the pair has greater or lesser 
degree of intensity of a specified sensory attribute. In the difference 
preference test, ask them to indicate if the pair is different and if different 
whether the preferred sample is for the specified attribute or overall quality 
or acceptability. 

4.1.1.3 Evaluation card — Use the evaluation cards given in'Tables 1A 
and IB. 

♦Guide for sensory evaluation of foods: Part III Statistical analysis of data ( under 
preparation). 
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4.1.1 4 Analysis of data 

a) Adopt sequential procedure for panel selection; 

b) Analyse the data by binominal or multinominal distribution 
( probability tables ) for panel selection, product difference and 
preference; and 

c) When number of observations exceeds the table value, use 
Jf 2 -test or *-test for percentage for product difference or 
preference. 

4.1.2 Duo-Trio Test 

4.1.2.1 Field of application — This test, used to detect difference 
between samples, has an orientation factor through a reference supplied. 
It is especially used in situations where different products or flavours are 
tested in the same session for same quality attributes. The test may be 
used only when the inter-sample carry-over effects are absent or if present 
are only slight. This is also used for training and testing of panelists. 

4.1.2.2 Procedure — This test involves three samples — two identical 
and one different. Any one of the samples — the reference or the test may 
be duplicated. Give first one of the identical samples as known reference 
and then the other two as coded. Ask the panelists ( trained ) to pick out 
the sample in the coded pair matching with the reference sample. 

4.1.2*3 Evaluation card — Use the evaluation card given in Table 2. 

4.1 .2.4 Analysis of data — see 4.1 .1 .4, 

4.1.3 Triangle Test 

4.1.3.1 Field of application — This test is used to detect differences 
between samples .as well as for training and testing panelists. Statistically, 
this test is more efficient than other difference tests. This test is used 
where inter-sample effects are minimum. 

4.1.3.2 Procedure — Present each panelist ( trained) with three coded 
samples — two identical ( reference ) samples and one test sample. Ask 
the panelist to indicate which of the three is the odd sample. Obtain a 
positive answer. Two samples A and B may be presented in two combi- 
nations AAB and BBA ( which may be given in six arrangements AAB, 
BBA, BAA, BAB, ABB and ABA ). In general, it is preferable to give 
the sample which is stronger in odour or taste as the odd sampte. 

4.1.33 Evaluation card — Use the evaluation card given in Table 3. 

4.1.3.4 Analysis of data — see 4.1.1.4. 
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4.1,4 Ranking Test 

4.1.4.1 Field of application — This testis used to rank several samples 
for identity of a single attribute ( intensity ranking ) or for preference of 
overall quality ( preference ranking). 

4.1*4.2 Procedure — Present each panelist ( trained or D and C ) with 
all samples simultaneously including the unidentified reference sample ( if 
any, as predetermined control ) as coded samples. Ask the panelists to 
rank all samples in the order according to the intensity of the specified 
attribute. In overall quality analysis, ask the panelists ( D and C or 
untrained ) to rank the coded samples according to their preference. 

44.4.3 Evaluation card — Use the evaluation card given in Table 4. 
4 . 1 .4 .4 A nalysis of data 

a) For panel agreement, calculate coefficient of concordance. If 
the number of samples exceeds 7 adopt X 2 -test; 

b) Adopt rank sum analysis for product difference/preference when 
the number of observations is within 20; 

c) Use Jf 2 -test for product difference/preference; 

d) Adopt analysis of variance for the ranks converted to normal 
scores for multiple comparison; and 

e) Adopt Bradley-Terry Method for multiple comparisons when the 
samples are ranked two by two. 

4.2 Rating Tests 

4.2.0 These tests are difference tests with a quantitative aspect through 
direction and degree of judgement using suitable defined scales or scores. 

4.2.1 Single Sample ( Monadic ) Test 

4.2*1.1 Field of application — This test is used to test foods that have a 
pronounced after-effect or flavour carry-over which precludes testing a 
second sample at the same session. To compare the results of several 
samples, each sample has to be evaluated singly in different sessions. 

4.2*1.2 Procedure — Ask each panelist ( trained ) to indicate presence or 
absence and intensity or both of a particular quality attribute on a given 
sample. Compare the results of two or more samples evaluated at 
different times. 

4.2*1*3 Evaluation card — Use the evaluation card given in Table 5. 

4.2*1.4 Analysis of data — Convert the data on intensity to numerical 
score and analyse by analysis of variance. 
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4.2.2 Two Stage Triangle Test 

4,2.2.1 Field of application — This test is a variation of the triangle 
test with similar application but additionally measures the direction and 
degree of difference in a specific quality attribute or measures the 
preference between the odd and identical samples. 

4.2*2*2 Procedure — Present each panelist ( trained ) with three coded 
samples — two identical ( reference ) samples and one test sample. Ask 
the panelists first to indicate which of the three is odd sample. Obtain a 
positive answer. Next ask the panelists to indicate the direction of 
difference between the odd and the identical samples and the degree of 
difference on a 5-point scale — * very slight difference '( 1 ) to 'extreme 
difference* (5). Instead of direction and degree of difference, ask the 
panelists to indicate their preference between the odd and identical 
samples. 

4.2.2*3 Evaluation card — Use the evaluation card given in Tables 6A 
and 6B. 

4.2.2.4 Analysis of data — The odd sample identification is analysed 
by binominal distribution. Discard the data of the panelists whose odd 
sample identification is incorrect. Treat the difference scores by analysis 
of variance. If preference data is collected at the second stage, use 
binominal distribution. 

4*2*3 Two Sample Difference (for a Specified Attribute ) Test 

4.2*3*1 Field of application — This test is a variation of the paired com- 
parison test and additionally measures the direction and degree of 
difference in a specified quality attribute. 

4.2.3.2 Procedure — Serve each panelist (trained or D and C) four 
pairs of samples. Each pair shall consist of a reference and a test sample. 
In two pairs the test sample shall be a duplicate of the reference. In the 
c*ther two pairs the test sample shall be the test variable. Ask the panelist 
to evaluate each pair independently for the direction and degree of 
difference between the test sample and the reference on a scale of c no 
difference 1 (0) to ' extreme difference' (5). 

4.2*3.3 Evaluation card — Use the evaluation card given in Table 7. 

4*2.3.4 Analysis of data — Reject the data from the panelists whose 
score between coded duplicate differs by more than two points. The 
scores assigned to the coded duplicate reference sample is deducted from 
the scores assigned to the test samples. lYeat the difference scores by 
analysis of variance. 

8 
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4.2.4 Multiple Sample Difference {for Quality Attributes) Test 

4.2.4.1 Field of application — In this test more than one quality 
attribute is evaluated per session for direction and degree of difference and 
for comparing a number of test samples but with reduced reliability. 

4.2.4.2 Procedure — Present a reference sample to each panelist 
( trained or D and C ) . Give 3 to 6 coded samples depending upon the 
number of quality attributes and ask the panelists to compare each one of 
the samples with the reference. Ask the panelists to test the direction and 
degree of difference in each quality attributes of each coded sample 
compared to the reference sample, on a 6 point scale ' no difference ' (0) 
to { extreme difference ' (5). To test the discriminative ability of panelists 
duplicate the reference sample as one of the coded samples. 

4.2.4.3 Evaluation card — Use the evaluation card given in Table 8. 

4.2.4.4 Analysis of data — Reject the data from panelist whose score 
between two coded duplicates differ by more than two points. Whatever 
the panelist assigns to the coded duplicate reference sample is subtracted 
from the score he assigns to the test samples Treat the difference scores 
by the analysis of variance. 

4.2.5 Hedonic Rating Test 

4.2.5.1 Field of application — Hedonic rating is used to measure the 
degree of pleasurable or unpleasurable experiences with foods. In general 
this test measures the overall quality of foods and is used in consumer 
analysis for a new product acceptability and in pilot consumer analysis 
with D and C panelists. 

Food action ( FACT ) rating scale is a modified hedonic form having 
usually a 9 point successive category scale verbally anchored to reflect the 
action the panelist will take in response to food. This is used to measure 
food preferences and is applicable to evaluation of general attitude to the 
stimulus but not for individual quality attributes. 

4.2.5.2 Procedure — Present each panelist ( D and C or untrained) 
with one or more samples in one session. Ask the panelists to rate the 
acceptability of each sample on a 7/9-point or food action rating scale 
( hedonic ) ( ranging from ' dislike extremely ' to c like extremely ' or ranging 
from ' I w r ould eat this if I were forced to ' to 'I would eat this every 
opportunity I had ' ). In testing foods which have pronounced after-effect 
or flavour carry-over which precludes testing a second sample at the same 
session, carry out the test with single sample on different days with the 
same panelists or with different groups of panelists and compare the 
results. 

4.2.5.3 Evaluation card — Use the evaluation card given in Tables 9A 
and 9B. Use separate cards for each sample. When two or more samples are 
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being compared or in consumer preference for different foods, use evalua* 
tion card containing two or more columns of the scale as required. 

4*2.5.4 Analysis of data 

a) For quick analysis, convert the hedonic or FACT rating to ranks 
and adopt rank sum or chi-square analysis; 

b) For rigorous analysis, convert the ratings to numerical scores and 
use analysis of variance. 

4.2.6 Facial Hedonic ( Smiley ) Test 

4.2.6.1 Field of application — The facial hedonic test is a type in which 
faces are used to portray graphically the degree of pleasurable or unplea- 
surable experience with food acceptability rather than word descriptions. 
The number of faces range from five to seven. The test is not affected by 
individual intelligence level, education or ability to communicate. 

4.2.6.2 Procedure — Ask each panelist to check the box under the 
face which describes how he or she feels about the sample. Use separate 
cards for each sample. 

4.2.6.3 Evaluation card — Use the evaluation card given in Table 10. 
4*2.6.4 Analysis of data 

a) For quids' analysis convert the facial hedonic scales to ranks 
and adopt rank sum analysis, and 
' ■ b) - For rigorous analysis convert to numerical scores and adopt 
analysis of variance. 

4.2.7 Numerical Scoring Test 

4.2.7.1 Field of application — This test, usually on a 10-point uniform 
scale) is designed to evaluate the quality of a set of similar products, new 

Eroduct development, quality maintenance for determining the contri- 
ution coefficients for a composite scoring scale. This test is also used for 
assessing the consistency of and between the panelists during training and 
evaluation. 

4.2.7.2 Procedure — Train the panelists to follow the sensory attributes 
corresponding to the agreed quality and grade description and scores. 
Present each panelist (trained) with one or more samples in random 
order 6r on the basis of a statistical design. Ask the panelists to evaluate 
each sample on a 10-point uniform scale for one or more quality attributes. 
Use different score cards for each attribute when the score for one attri- 
bute is likely to affect the score of others. Use separate cards for overall quality. 

4.2.7.3 Evaluation card — Use the evaluation card given in Tables 1 1 A 
and 1 IB. 

4.2.7.4 Analysis of data 

a) Adopt /-test to compare two samples, 

b) Adopt Dunnett's test for c mparison of samples against a pre- 
determined control, 

10 
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c) Adopt range method for multiple comparison, and 

d) Adopt Duncan's Multiple Range Test for multiple comparison. 
4.2*8 Composite Scoring Test 

4.2.8,1 Field of application — This test is used for product comparison 

and overall quality grading by a trained panel following the weighted 
score scheme for quality attributes prepared for each product type. 

4.2.8.2 Procedure — Provide a weighted rating scale for individual 

quality attributes based on their relative importance contributing to 
overall quality of the product. Train the panelists in use of this weighted 
scoring scheme by following a quality description and grading of the 
product. Present the panelists one to four samples individually. Ask the 
panelists to evaluate each sample and to rate individual quality attributes 
on a weighted scale which they are trained to use. Compound the scores 
assigned for individual quality attributes by any one panelist and the 
composite score indicates the overall quality on a maximum of 100 points. 

4.2.8.3 Evaluation card — Use the evaluation card given in Table 12. 

4.2*8.4 Analysis of data — see 4.2.7.4. 

4.3 Sensitivity Tests — These tests measure the ability of the individuals 
to smell, taste or feel specific characteristics in food or beverage. They are 
used most frequently in selecting panel members for evaluation in product 
research and development; these tests are most frequently used in 
selecting panel members. 

4.3.1 Threshold Tests 

4.3.1.1 Field of application — Threshold tests with basic tastes and 
odours are employed for panel selection. These tests are used where 
minimum detectable difference, known as 'just noticeable difference' 
(jnd) of an additive or of an off-flavour is to be established by trained 
panel. For selection of a reasonably homogeneous panel, the data from 
homogeneous panel is used in product evaluation. 

4.3.1.2 Procedure — Give each panelist ( trained or untrained ) in in- 
creasing concentration of the taste or odour substances in a series. One or 
two blanks are introduced in the beginning of the series. Ask the panelists 
to test all the samples one by one in the given order and record if the 
sample is like water or different from water. Indicate the sample when 
taste/odour is clearly recognized. Ask him to evaluate the remaining 
samples for their degree of intensity of the flavour. Inform the panelists 
that the series is in increasing intensity and retesting is prohibited. 

4.3.1.3 Evaluation card — Use the evaluation card given in Table 13. 

4.3.1.4 Analysis of data — The identification threshold concentrations 
( sensivity of individual panelists ) and just noticeable difference values are 
found from the panel data. The data from the homogeneous panel is 
used for product evaluation by finding arithmetic or geometric mean 
according to concentration series given. 

11 
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4.3.2 Dilution Test 

4.3.2.1 Field of application — The dilution test is devised to establish 
intensity of sensory responses of a food or food components. The test 
establishes the smallest amount of an unknown that can be detected when 
it is mixed with a diluent or standard material, for instance, margarine in 
butter. Sensitivity and reproducibility of the test depends on the screening 
and training of panel member in respect of identification and intensity 
differences of flavour with suitable standard. This test is used effectively 
in determining quality of dried whole milk, dried egg powders, perfume, 
spices, ^tc. 

4.3.2.2 Procedure — Select a suitable reference. Establish an upper 
limit of the concentration of test substance(s) in a mixture for the series, 
that is, the highest concentration which is reasonably to be subjected to 
formal testing. Decide on a lower limit of concentration for the series such 
that it is very unlikely that any panelist will be able to detect a difference 
between it and the reference reliably. Define a series of concentrations 
including those which represent the upper and lower limits. Usually six are 
enough, although eight may be used if greater precision is desired. A log 
series is more efficient in most cases, although a series based on arithmetic 
progression may be used. Test the series of concentrations against the 
reference using the threshold tests or difference tests. Obtain 15 to 20 
judgements for each member of the series. 

4.3.2.3 Evaluation card — Use the evaluation card given in Table 12. 

4*3.2.4 Analysis of data — Find the arithmetic or geometric mean for 
the group and express as dilution number or dilution index which is defined 
as the percentage or ratio of the test substance in one mixture when the 
substance is just identifiable. When expressing it as single mean value is 
not satisfactory, give it as one or two sigma range. 

4.4 Descriptive Tests — These tests identify the perceptual characteris- 
tics of a product and define them with suitable descriptive terminology to 
determine their relative intensities. They record the impact of all quality 
attributes in a total perspective but- not the single attribute judgement with 
precision for statistical analysis. 

4.4.1 Quality Attribute and Description Check List — This is an exploratory 
method used to develop information for attributes of product that may be 
important to the consumers. This is done through round table discussion. 
The overall quality of product is broken down to recognizable parts and 
appropriate verbal description developed to enable qualitative and semi- 
quantitative variations between products to be evaluated. Flavour profile 
and texture profile methods are further developments in this line. 

4.4.2 Flavour Profile Test 

4.4.2.1 Field of application — This test is used to describe the aroma 
and flavour characteristics of food products. It may be used in its entirety 
to provide a complete description of a sample or to show differences among 

12 
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a group of samples; also it may be used to identity the specific note, 
such as off-flavour, or to show changes in intensity of a particular quality. 

4.4.2.2 Description — With suitable training of panelists, the flavour 
profile method may be developed into a qualitative and semi-quantitative 
method describing the flavour complex by the following: 

a) Character notes — aroma, taste, mouthfeel described in qualitative 
and associative terms; 

b) Intensity — rated on a scale of anchored points, for example, 
slight, moderate and strong; 

c) Order of appearance — time sequence in which the aroma compo- 
nents are detected; 

d) After-taste — sensory impression left in the mouth after removal 
of stimulus from mouth; and 

e) Amplitude — initial overall intensity impression of the different 
factors, reflecting the degree of blending, quality of individual 
factors detected, appropriateness of the observed factors and the 
fullness of the product. 

4.4.2.3 Procedure — A frame of reference shall be developed by 
examining representative samples of the product type. The panel leader 
shall arrange for the orientation and formal panel sessions and the open 
panel session to sort out problems of semantics and disputed points and 
shall interpret the panel results to the others in a meaningful way. Panel 
members shall be carefully selected and rigorously trained before these 
methods are used. One or more samples shall be evaluated at several test 
sessions. Reference samples shall be used for clarification of description 
and intensity of flavour attributes. The records shall be made on agreed 
profile pattern for each product. Each session shall be followed by a 
round table discussion. 

4.4.3 Texture Profile Test 

4.4.3.1 Field of application — This is used to describe the texture — 
sensory manifestation of structure or inner make up of foods, comprising 
popular concepts of texture, body, and consistency — of foods. In its 
entirety, the texture profile like flavour profile provides a descriptive 
analysis of the texture complex in terms of its component parts or to show 
differences among samples qualitatively or quantitatively in one or more 
component parts. 

4.4.3.2 Description — The texture profile test determines the texture 
complex of a food in terms of its mechanical ( related to reaction of foods 
to stress ); geometrical ( related to size, shape and arrangements of particle 
within foods); and other characteristics related to fat and moisture content. 
The degree or intensity of each present and the order of appearance from 
first bite through complete mastication is also determined. In the order of 

13 
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appearance, texture characteristics follow a definite pattern: 

a) Initial (Perceived on first bite) 1) Mechanical — hardness, 

viscosity fracturability. 
2) Geometrical — depending 
on product structure. 

b) Masticatory (Perceived during 1) Mechanical — gumminess, 
chewing ) chewiness, adhesiveness. 

2) Geometrical — depending 
on product structure. 

c) Residual (Changes perceived 1) Rate of break-down, 
during mastication ) 2) Type of break-down. 

3) Moisture absorption. 

4) Mouth coating. 

The evaluation of the mechanical characteristics is qualitative and 
could be quantified by the use of selected reference samples representing a 
point on a standard scale. Standard rating scales are devised for each of 
the mechanical characteristics, such as hardness, fracturability, viscosity, 
gumminess, chewiness and adhesiveness by selection of foods from major 
brands with good quality control, requiring minimum preparations and 
having good shelf-life. The food samples are standardized with respect to 
size, temperature, preparation for use as standards in tests for stabilizing the 
scale points. 

The standard rating scales and reference standards also provide a 
method for correlating sensory and instrumental evaluations of texture. The 
exact technique for evaluating each of these characteristics needs to be 
standardized with an understanding of the force involved and is learned 
during training with the use of the standards. Strict observance of the 
agreed technique is followed during evaluation of product. 

Geometrical characteristics are evaluated qualitatively as gritty, 
grainy or coarse relating to shape of particles and as fibrous, cellular and 
crystalline relating to shape and orientation. Selected food items are 
used as examples for the different characteristics. Semi-quantitative 
evaluations of the amount or intensity could also be done. 

Residual characteristics are related to perception of moisture and fat 
content of a food. The effects vary in different foods and evaluations are 
to be standardized for product types. 

4.4*3.3 Procedure — The panel leader shall arrange for the orientation 
and formal sessions and the open panel sessions to sort out problems of 
uniform understanding of definitions and procedures, resolve disagreements 
and arrive at an average rating. The panel leader should also be responsi- 
ble for selecting and maintaining reference standards. The evaluation 

14 



IS 1 6273 ( Part n)- 1971 

should be individually on an agreed pattern and procedure and the results 
should be finalized in a round table discussion. 

Select the panel carefully and train them in definitions, the texture 
classification system, the evaluation procedure for each characteristic, an 
appreciation of reference standards in relation to the scale. In practice- 
sessions several products should be used with varying make up of textural 
characteristics and components for orientation as to quality and 
magnitude and to establish standard procedures with respect to the product 
under test. 



TABLE 1A SPECIMEN EVALUATION CARD FOR PAIRED COMPARISON 
TEST ( SIMPLE DIFFERENCE ) 

(Claw* 4.1.1.3) 



Name Date- 



Product Time- 



You are given one nr several pairs of samples. 
Evaluate the two samples in the pair for difference in*- 



Indicate your judgement by crossing out words not applicable. 



r No. 

1 


Code No. op Pairs 


Your Judgement 
Different/Not different 


2 




Different/Not different 


3 




Different/Not different 


4 




Different/Not different 



♦The panel organizer should indicate qpg$t$y attributes to be evaluated. 

Signature 
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TABLE IB SPECIMEN EVALUATION CARD FOR PAIRED COMPARISON 
( DIRECTIONAL DIFFERENCE/PREFERENCE ) 



(Clause 4.1.1.3) 



Name Date- 



Product Time- 



You are given one or several pairs of samples. 

Evaluate the two samples in the pair for difference/preference in* 

Indicate your judgement by crossing out words not applicable. 

If different, indicate the Code No. of the sample which is more*_ ./preferred. 



Pair No. Code No. of Pairs Your Judgement If Samples in a Pair 

are Different, Code No. 

of Sample Which is 
More* /Preferred 



1 


Different/Not different 


2 


Different/Not different 


3 


Different/Not different 


4 


Different/Not different 



♦The panel organizer should indicate the quality attributes to be evaluated. 

Signature 
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TABLE 2 SPECIMEN EVALUATION CARD FOR DUO-TRIO TEST 

[Clause 4.1.2.3) 

Name Date 



Product—- — Time- 



The first sample ' R * is the reference sample. 

Test it carefully. 

From the pair of coded samples next given, judge whioh sample is the same as ' R ' 



Pair No. Code No. op Pairs Code No. of Sample 

Matching with 'R' 



Signature 
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TABLE 3 SPECIMEN EVALUATION CARD FOR TRIANGLE TEST 

(Clause 4.1.3.3) 



Name^. 



Product- 



Date- 
Time- 



Two of the three samples are identical. 
Determine the odd sample. 



Pair No. 



Code No. of Samples 



Code No. of Odd Sample 



18 
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TABLE 4 SPECIMEN EVALUATION CARD FOR RANKING TEST 

(Clause 4.1.4.3) 



Name . „__ Date- 



Product ; Time- 



Please rank the samples in numerical order according to intensity of quality attribute 
under test of the product or your preference. 



Intensity/ Ranking Code No. of 

Preference Sample 



First 
Second 
Third 
Fourth 



Comments: ( Type of off-flavour, etc ) 



Signature 
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TABLE 5 SPECIMEN EVALUATION CARD FOR SINGLE SAMPLE 
(MONADIC) TEST 

{Clause 4.2.1.3) 



Name- 



Date- 



Product- 



Time- 



Please sniff and taste the sample carefully. 
Can you detect off-flavour in the product? 

Circle one Yes No 



If you detect off-flavour, please describe it below by checking appropriate boxes for 
any of the intensity and characteristic. 



Intensity 




Ohp-Flavour is Due to 




None 


CD 


Off-odour 


CD 


Trace 


CD 






Small 


CD 


Off-taste 


CD 


Moderate 


CD 


Residual taste 


CD 


Strong 


CD 


Other defects 


CD 



Signature 
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TABLE 6A SPECIMEN EVALUATION CARD FOR TWO STAGE TRIANGLE 
TEST ( PREFERENCE BETWEEN ODD AND IDENTICAL SAMPLES ) 



{Clause 4.2.2.3) 



Name- 



Date- 



You receive three samples in each set, two of them are identical. 
Check the odd sample for difference only. 

The odd samples differs in *. 

Specify whether you prefer odd sample or the identical. 



Experiment 
No. 

1 


Code No. of 
the Samples 


Code No. of 
Odd Sample 


Your Preference^ 
Odd/Identical 


2 






Odd/Identical 


3 






Odd/Identical 


4 






Odd/ Identical 



♦Specify the quality of attributes. 
J Delete inappropriate words. 



Signature 
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TABLE 6B SPECIMEN EVALUATION CARD FOR TWO STAGE TRIANGLE 
TEST (DEGREE AND DIRECTION OF ODD AND IDENTICAL SAMPLES) 



Name- 



(Clause 4.2.2.3) 
Date— 



Product- 



Time- 



You receive three samples for evaluation. 

Two of them are identical. 

Check the odd sample for difference only. 

The odd sample differs in — ; ^— .*. 

Determine the direction and degree of difference of the odd sample compared to the 
identical samples on the following scale: 



Direction of Difference 



Odd superior to 



Degree of Difference 

Very slight difference 



Odd inferior to 




Slight difference 








Moderate difference 








Large difference 








Extremely large difference 


Experi- 
ment 
No. 

1 


Code No. 

of the 
Samples 


Code No. of 

Odd 

Sample 


Direction 


2 








3 








4 








5 









Score 
1 
2 
3 
4 
5 



Degree 



♦Specify the quality attribute. 



Signature 
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TABLE 7 SPECIMEN EVALUATION CARD FOR TWO SAMPLE 
DIFFERENCE TEST 



Name- 



Product- 



(Clause 4.2.3.3) 
Date- 
Time— 



You receive four pairs of samples. 

The first sample in each pair is reference sample. 

Determine the direction and degree ot the second sample on the following scale for 
each pair: 



Direction op Difference 
Superior to reference (S) 
Equal to reference (E) 

Inferior to reference (I) 



Degree of Difference Score 

No difference 

Very slight difference 1 

Slight difference 2 

Moderate difference 3 

Large difference 4 

Extremely large difference 5 



Pair 
No. 

1 

2 

3 

4 



Code No. 
of Pairs 



Judgement 

Different/Not different 
Different/Not different 
Different/Not different 

Different/Not different 



Direction 



Degree Difference 
( Score ) is Due to* 



Note — If there is no difference there is no direction or degree. 
•Mention odour, taste, texture, etc. 



Signature 
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TABLE 8 SPECIMEN EVALUATION CARD FOR MULTIPLE SAMPLE 
DIFFERENCE TEST FOR QUALITY ATTRIBUTES 



( Clause 4.2.4.3 ) 
Name — Date- 



Product Time- 



You arc given a reference sample ( R ) . 

Test it carefully for the quality attribute, to be evaluated. 

You are next given a number of samples which 
are to be compared with * R ' for -*. 

The test sample may or may not be different from ' R \ 

Rate direction and degree of difference in each sample according to following scale: 

Direction of Difference Degree of Difference Score 

Superior to reference (S) No difference 

Equal to reference (E) Very slight difference 1 

Inferior to reference (I) Slight difference 2 

Moderate difference 3 

Large difference 4 

Extremely large difference 5 

Sample Odour Taste Texture 
Code No. A * * A * * Ak ~ - 



Direction Degree Direction Degree Direction Degree 



♦Mention odour, taste, texture, etc. 

Signature 
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TABLE 9A SPECIMEN EVALUATION CARD FOR HEDONIC RATING TEST 

{Clause 4.2.5.3) 



Name Date- 



Product Time^ 



Test this sample and check appropriate box how much you like or dislike. 

Use the appropriate scale to show your attitude by checking at the point that best des- 
cribes your feeling about the sample 

Please give your reason for this attitude. 

» 
Remember you are the only one who can tell what you like. 

An honest expression of your personal feeling will help us. 



Like extremely 


EU 


Like very much 


CZJ 


Like moderately 


1 — 1 


Like slightly 


1 1 


Neither like nor dislike 


1 1 


Dislike slightly 


1 I 


Dislike moderately 


i i 


Dislike very much 


I 1 


Dislike extremely 


LJ 


Comments. 





Signature 
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TABLE 9B SPECIMEN EVALUATION CARD FOR FOOD 
ACTION RATING SCALE 



{Clause 4.2.5.3) 



Name : Date- 



Product Time- 



Indicate in appropriate box which of nine statements on the following scale best repre- 
sent your attitude towards the product. 

Code No— — . 



I would eat this every opportunity I had / / 

I would eat this very often 



I would frequently eat this / / 

I like this and would eat it now and then 



I would eat this if available but would not go out of my way / / 
I don't like it would eat it on an occasion / / 

I would hardly ever eat this 



I would eat this only if there were no other food choices / / 

I would eat this only if I were forced to /__ / 

Comments. 

Note — The word ' eat * may be replaced by ' drink ', ' buy * or ( use *. 



Signature 
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TABLE 10 SPECIMEN EVALUATION CARD FOR FACIAL HEDONIC 

(SMILEY TEST) 



(Claus$ 4.2.6.3) 



Name- 



Date- 



Products 



Timc- 



Plcasc check the box under the figure which best, describes how you feel about this 

product. 




□ □ □ □ □ 



Signature 
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TABLE II A SPECIMEN EVALUATION CARD FOR NUMERICAL SCORING 
TEST FOR QUALITY ATTRIBUTES 



(Clause 4.2.7.3) 
Name Date — 



Product Time^ 



Please rate these samples for quality attributes according to the following grade des- 
criptions and scoring: 



Quality Grade Description 


Score 






Excellent 


9-10 






Good 


6-8 






Fair 


4-5 






Poor 


1-3 






Code No. Colour Appearance 


Texture 


Taste 


Odour 


OF 

Sample 








. . ._.. 





Signature 
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TABLE UB SPECIMEN EVALUATION CARD FOR NUMERICAL SCORING 
FOR OVERALL QUALITY 



(CUtus* 4.27.3') 



Name Date- 



Product — — Time- 



Please rate these samples for overall quality according to the following grade descrip- 
tions and scoring: 



Quality Grade Description 


SCORB 


Excellent 


9-10 


Good 


6-8 


Fair 


4-5 


Poor 


1-3 



Code No. Colour Appearance Texture Taste Odour Overall 

Quality 



Signature 
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TABLE 12 SPECIMEN EVALUATION CARD FOR COMPOSITE 
SCORING TEST 



( Clauses 4.2.8.3 am*4.3.2.3 ) 
Name Date 



Product* Time- 



Assign scores for each sample for various characteristics. 



Quality 
Attributes 


Maximum 

Score 


Colour 


20 


Consistency 


20 


Flavour 


40 


Absence of defects 


20 


Total score 


100 



Code No. of Samples 



Comments 



•The weighted rating is a typical score applicable to oi ange marmelades. For other 
products similar scales have to be worked out. 



Signature 
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TABLE 13 SPECIMEN EVALUATION CARD FOR THRESHOLD TEST 

IClauu 4.3.1.3) 
Nam? Date 



Product- 



Time- 



You receive a series of samples with increasing concentrations of one of the 4 taste 

qualities (sweet, salty, sour, hitter)*. 
Start with sample No. 1 and continue with sample No. 2, No. 3, etc. 
Retasting of already tested solutions is not allowed. 
Describes the taste* and the feeling factors and give intensity scores. 

Use the following intensity scale: 

— None or pure water taste 

? = Different from water, but taste quality not identifiable 
X = Threshold very weak ( identify the taste ) 
i = Weak 

2 = Medium 

3 = Strong 

4 = Very strong 

5 <=» Extremely strong 



Sample No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

♦To be modified for odour analysis. 



Description of Taste and 
Feeling Factors 



Signature 



31 



APPENDIX A 

(Clauses 0.6 and 4.0) 

SUMMARY OF SENSORY TEST METHODS 



Method 
( Clause No. ) 


Panelists 


No. OF 

Samples 
per Test 


Table No. 
for Evalu- 
ation Card 


Statistical 

Analysts hf 


Type 


Number 


f\f^l Au I A1J9 V 

Data 


0) 


(2) 


(3) 


(4) 


(5) 


(6) 


I Different Tests 
( Qualitative ) 












A Paired comparison 
test (4.1.1) 


Trained 
Untrained 


5-12 1 
72-80 | 


\ . 


• 


see 4.1*1.4 


B Duo-trio test 
(4.1.2) 


Trained 


5-12 


3 

( 2 identical 
1 different ) 


2 


a* 4.1.1.4 


C Triangle test 
(4.1.3) 


Trained 


5-12 


3 


3 


see 4.1.1.4 



D Ranking test 
(4.1./) 



Trained 5-12 

DandC 10-25 
Untrained 72-80 



2-7 



see 4.1.1.4 



1 



Field of Application 



(7) 



Finding simple difference, 
directional difference, and 
testing and training panelists. 

Preference testing and con- 
sumer analysis. 

Detecting difference when 
carry-over after-taste if 
present is only slight. Also 
for training and testing 
panels. 

Detecting differences when 
inter-sample effects (after- 
taste, etc ) are minimum. 
Also for training and testing 
panels. 

Determining preference and 
process improvement; selec- 
tion of best sample. 

Pilot consumer analysis. 

Consumer preference analysis. 



83 
I 



55 



II Ratia Tests 
( Difference Tests ) 
( Quantitative ) 



II Rating Tests 
( Difference Tests ) 
( Quantitative) 

A Single sample test 
(4.2.1) 



Trained 



B Two stage^triangle test Trained 
(4.2.2) 



G Two sample difference Trained 
(for quality attri- 
butes) test (4.2.3) 



S D Multiple sample differ- Trained 
ence ( for specified 
attributes) test 
(4.2.4) 

DandC 



5-12 



5-12 



5-12 



5-12 



1-4 sets 



4 pairs and 
control 



3-6* 



10-25 — 





Untrained 


72-80 


1-4 


£ Hedonic rating test 
(4.2.5) 


DandC 


10-25f 


1-10 


Untrained 


72-80 


1-4 


F Facial hedonic test 
(4.2.6) 


Untrained 


72-80 


1-5 



9 
9 

10 



Analysis of Variance Detecting difference from nor- 
mal product, off-flavour, 
off-taste and direction when 
after-taste and carry-over 
are present. Evaluation of 
new product. 

see 4.2*2*4 Difference between samples in 

direction and in degree in 
specified characteristic. 

Analysis of Variance Difference between samples, 
quantitatively and direc- 
tionally in a specified cha- 
racteristic. 

^ Comparing samples with more 
than one variable in 
the same session (reduced 
- reliability). 

Consumer analysis for pre- 
J ference. 

see 4*2*5.4 Pilot consumer analysis for 

screenirig by preference. 

see 4.2.5.4 Consumer analysis for pre- 

ference. 



Analysis of Variance 
or Rank Analysis 



5 



Analysis of Variance Consumer analysis for pre- 
or Rank Analysis ference. 



I 



• [Depending on the number of quality characteristics evaluated ( including standard ). ] 
f Larger number only if mild flavoured or rated for texture only. 



Method 
( Clause No. ) 

(1) 
G Numerical scoring 

test (4.2.7) 



Panelists No. op Table No. Statistical 

r - -\._ ^ Samples for Evalu- Analysis of 

Type Number per I^st ation Card Data 

(2) (3) (4) (5) (6) 

Trained 5-12* 1-10 11 see 4.2.7.4 



H Composite scoring test Trained 5-12 

(4.2.8) 



III Sensitivity Tests 

A Threshold tests 

(4.3.1) 



B Dilution test 
(4.3.2) 



Untrained 



Trained 



1-4 



5-10 



5-12 



12 see 4.2.7 A 
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see 4.3.1.4 



see 43.2.4 



IV Descriptive Tests 

A Flavour profile test Trained 3-6 

(4.4.2) 



B Texture profile test Trained 3-6 

(4.4.3) 



1-5 



Field of Application 



(7) 

Screening of quality, new 
product development, quali- 
ty maintenance, work out 
quality, contribution co- 
efficients for composite 
scoring also to test the 
consistency of and among 
panelists during training and 
devaluation. 

Comparing several products 
of same type overall quality 
grading. 

Selecting panel members for 
evaluation of ingredients, 
packaging material and 
maintaining quality. 

Odour and flavour evaluation 
of foods; ingredients; pro- 
duct development; quality 
control. Specially useful 
for spices. 

Sample characteristics express- 
ed in common terms, sequ- 
ence, intensity expressed on 
agreed scale. Used in new 
product development; pro- 
duct; improvement and sto- 
rage studies. 

Texture evaluation of foods 
used in new product deve- 
lopment, product improve- 
ment and storage studies. 



8 



3 

p 

* 



* Larger number only if mild flavoured or rated for texture only. 



